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l. INTRODUCTION

On January 10, 1992, pursuant to G.L. c. 164, § 691, Massachusetts Municipal
lholesale Electric Company (‘'MMIEC" or "Company") filed with the Department of
Publicltilities (Department) a petition for approval of its joint long-range forecast of
electric power needs and requirements. OnSeptember 1, 1992, the functions of the Siting
Council were merged 1nto the Department of Publ ic Uti lities under a reorganization plan filed
by the Governor, allowed by the General Court, and enacted as Chapter 141 of the Acts of
1192. Pursuant to Chapter 141, MMIEC's petitionbecame subject to the jurisdiction of the
Department, and was docketed as D.P.U. 92-274.

MMIEC 1s apublic corporationof the Commonwealth, created under Chapter 775
of the Acts of 1975. MMIEC provides avariety of services, including forecasting and
supply planiing services to 29' municipally owned electric systems (members' or 'member
systems') inMassachusetts. MMIEC's joint planning activities for member systems
include: preparing demand forecasts; financing, owning, and operating generating resources;
analyzing and assisting inthe implementation of conservation and load management
("CsLMY) programs ; contracting for the sale and interchange of electric power among
members and with other utilities; and providing coordinationwith the New England Power
Pool ("NEPOOL").

At the time of the filing of the 1Instant petition, MMIEC provided services to the

following member systems: Ashburnham, Belmont, Boylston, Concord, Danvers,

! The number of members may change from time to time.
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Georgetown, Groton, Hingham, Holden, Holyoke, Hull, Ipswich, Li ttleton, Mansfield,
Marblehead, Merrimac, Middleton, North Attleboro, Paxton, Princeton,Reading, Rowley,
Shrewsbury, South Hadley, Sterl ing, Templeton, lakefield, lest Boylston, and lestfield
(Exh.MM-1, at 1-1). During the course of thi s proceeding one member system, thefeading
Municipal Light Department, terminated 1ts membership in MMIEC (Tr. 1, at 20).

In1990, the member systems exper i enced anon-co incident summer peak demand of
689 megawatts ("MI") and a non-coincident winter peak demand of 656 Ml (Exh. M-1,
at 11.A)). MMIEC sells approximately 3,800,000 megawatt hours ("MIH") per annum of
electricity to about 183,140 customers 1n anon-contiguous service area (Exh. M3, atl).

Pursuant to notice duly 1ssued, four days of evidentiary hearings were held at the
offices of the Department on July 28 and 29 and September 14 and 15, 1993. There were no
petitions for leave to intervene. Insupport of 1ts petition, the Company sponsored the
testimony of two witnesses: RobertL. Stinson, forecasting manager for MMIEC, who
testified with respect to the Company's demand forecast ; and John J. Boudreau, strategic
resource planning manager for MMIEC, who testified with respect to the Company's
supply plan.

The evidentiary record includes 149 exhibits submittedby the Department, five
exhibits submitted by MMIEC and 33 responses to record requests 1ssued by the
Department. The Company filed a brief in support of 1ts petition.

11. STANDARD OF REVIEW

A. Company's Position

MMIEC argues that the standards of review developed by the Siting Council for both
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the demand forecast and supply planportions of acompany's long-range forecastare
inconsistent with G.L. c. 164, § 691 and, therefore, invalid (Company Brief at 14-15).
MMIEC maintains that the Department must adhere strictly to the requirements set forth in
§691 (1d. at10). Section69l provides that long-range forecasts contain the following:

all informationrelating to the current activities, environmental impacts,
facilities agreements and energy policies as adopted by the commonwealth 1s
substantially complete ; projections of the demand for electricpower... and the
of capacities for existing and proposed facilities are based on substantially
accurate historical information and reasonable statistical projection methods
and include an adequate consideration of conservation and load
management;...projectionsrelatingtoservice area, facilityuse andpoolingor
shar ing arrangements are consistent wi th such forecasts of other companies
subject to this chapter as may have already been approved and reasonable
projections of activities of other companies in the area; plans for expansion
and construction of the appl icant’'s new facilities are consistent with current
health, environmental protection, and resource use and development policies as
adopted by the commonwealth; and are consistent with the policies state in
section sixty-nine H to provide a necessary energy supply to the
commonwealth with a minimum Empact on the environment at the lowest
possible cost.

According to the Company, the first three requirements of §691 relate to the qual ity
of the information fi1led and require that: (1) suchbe accurate and complete; (2 projections
be based on accurate historical data and reasonable statistical projection methods, including
CiLM; and (3) "'projected supply arrangements must be consistent with the approved
forecasts andprojected activities of otherutilities' (id. at l). Inaddition, MIEC argues
that the remaining requirements of §691 are appl 1cable only for proposed new facilities (id).
he Company asserts that forecasts that donot contain proposals for new facil ity construction
are "only informational" (id. at 13).

lmthrespect to the Department’'s review of a company's demand forecast, MMIEC
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argues that the exi sting three-prong test, 'reasonable, appropriate, andreliable’, is
inconsistent with§691's mandate that a demand forecast be based on a 'reasonable statistical
method'(1d. at ). MMIEC asserts that the statute requires that the Departmentdetermine
whether a company 'has usednumerical data inarational way 1npredicting future demand'
(nd. at 15-16). MMIEC maintains that the existing standard supplants the expert judgment
of a company with respect to statistical methodologies with the subjective perspective of the
Department on said approaches (1d. at 16).

fegarding the Department’'s review of a utility's supply plan, the Company argues
that§691 does not require nor does itpermitthe Department to review anelectric
company's supply plan, except in the instance of a proposed new facility (id. at 18, 20).
Moreover, MIIEC asserts that the standards of adequacy and costdevelopedby theSiting
Council forreview of a company's supply planare inconsistentwith§69l (id. at18).

i1 th respect to the adequacy component in the Department's standard of review,
MMIEC argues that the focus of 691 11es wi th the need for, and the environmental impact
of any new faci l ity proposed by a company, and that the review of the adequacy of a
company's supply plan 1snotwithinthe scope of the statute (id.). As to the aspectof cost in
the Department’s standard of review of supply, MMIEC contends that rules of statutory
construction dictate that "lowest possible cost' as stated in
§691 relates only to the words 'minimum 1mpact on the environment' found 1n that section

and not to a supply plangenerally (1d. citing Moultonv. Brookl ine fent Control Board, 385

Mass. 28, 230-231 (1982)).

Alternatively, MMIEC argues that even i1 f the Department rejects the Company's
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arguments and continues to apply the standards developed by the Siting Council, the
Department should approve MMIEC's filing (id. at 29).

B. Analysis and Findings

1. Demand Forecast

As noted, MMIEC argues that the three-prong test of 'reasonable, appropriate, and
reliable'developedby the Siting Council for review of a company’'s demand forecast is
inconsistentwith§e9l. his testprovides a logical framework for the Department to review
a company's demand forecast, in I 1ght of the required components of a demand forecastas
set forth 1n§691. Therefore, 1t 1snot inconsistentbut 1s rather amechanismto assure that
the statutory mandate has been fufilled. Thus, we find that MMIEC's assertion 1s without
merit.

Moreover, inseeking to assure that companies subject to §691-J meet the
regquirements set forth there in, the Department may interpret the statute andwe i ght should be
given 'to any reasonable construction of aregulatory statute adopted by the agency charged

with...[1ts] enforcement." Investment Co. Inst. v. Camp, 401 U.S. 617, 626-7 (1970).

Furthermore, so long as the agency's interpretation of its statutory mandate 1s rational and

adhered to consistently, 1t shouldbe respected. Northbridge v. Natick, 394Mass. 64, 650

(1983). Anexaminationof the pertinent cases decidedby theSiting Council demonstrates
that this agency, formerly charged with enforcing $91-J, consistently had appl 1ed the three-
prong test of reasonableness, appropriateness andreliability inreviewing companies' demand

forecasts. Commonwealth Electric Company and Cambridge Electric Light Company, 220

DOMSC 116 (1991); Nantucket Electric Company, 21 DOMCS 208 (1991) ; Massachusetts
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Electric Company/ New England Power Company, 18 DOMSC 295 (1989). Accordingly,

the Department wi 1l continue to apply the standard of review which has been appl1ed to the
demand forecast portion of companies’ long-range forecast filings.

2. Supply Plan

As 1ndicated, MIIEC has argued that, where a company's forecast fi l ing does not
incorporate proposed new facilities, a comany's supply plan filing merely i1s infformational 1n
nature. MMIEC's interpretation contravenes the expl icitmandate contained in§691 to
review every long range forecast fil ing by way of an adjudi catory proceeding under the
provisionofG.L c. YA. Moreover, we do not di scern any context in the language of the
statute to support the assertion made by the Company.

The Siting Council, adhering to the statutory mandate of §691, consistently had
reviewed forecast fil ings regardless of whether a company proposes new facilities. See,

e.qg., Braintree Electric Light Department, 24 DOMSC 1,5 (1992) ; Nantucket Electric

Company, 21 DOMSC 208, 214 (1991) ; Commonwealth Electric Company and Cambridge

Electric Light Company, 22 DOMSC 116,126 (1991). Accordingly, the Department rejects

MMIEC's contention that, absent a proposal fornew facilities,afiling ismerely
informational.

Regarding MMIEC's contention that a review of the adequacy of a company's
supply plan 1s Inconsistentwith§691, MMIEC's argument overlooks the broad statutory
mandate 1n§691 whichrequires the Department to review a company's forecastfiling to
ensure that 1tprovides anecessary energy supply. The review of the adequacy of aplan 1s

one method employed by the Department to ensure that the statute's intent with regard to
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ensuring a necessary energy supply has been fufilled.

liith regard to the 1ssue of cost, as noted, MMIEC asserts that the Department’'s
considerationofcost inreviewing asupplyplan is inconsistentwith§{6ol. MMIEC's
interpretation that "lowest possible cost' relates only to environmental impacts Is Incorrect
and inconsistentwi th long-standing Department precedent. Accordingly, the Departmentwi ll
continue to review the cost of MMIEC's supply plan.

Notwithstanding our determination above, we note that, unlike other electric utilities
in the Commonwealth, MMIEC's role with respect to member utilities is advisory In
nature, and as aresult, the potential exists fordiscontinu ity between the supply planning
process employed by MMIEC and the subsequent implementationby member systems ofa
supply plan recommended by MMIEC. Moreover, the Supreme Judicial Court of the
Commonwealth has held that the Company cannot be ordered to submit individual member

forecasts as part of 1ts long-range forecast filing. Massachusetts Municipal lholesale

Electric Companyv. Energy FacilitiessSiting Council,dllMass. 183,184 (1991). As the

Court stated, MMIEC had fulfilled 1ts statutory obligationby filing ajoint long-range
forecast, and that MMIEC's members also fulfilled their statutory obligationby
participating insaidjointfiling. 1d. at190. Inlight of these considerations, the
Department’'s review of MMIEC's supply plan fi 1l 1ng under the exi sting framework for
review, IS not appropriate.

Accordingly, the Department finds that the degree of scrutiny whichheretofore has
been appl 1ed to the review of adequacy and cost of MMIEC's supply planfiling musthe

modified in order to establ 1sh a frameworkwhich 1s consistent with MWEC's nature as an
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advisorybody to 1ts constituent members, and consistentwi th the particular statutes
goveming the responsibilities of MMIEC. This modified standard of review applies only to
the Department's review of MMIEC's supply plan.

C. Standard of Review for MMIEC's Supply Plan

Inkeepingwith its mandate inG.L. C. 164, §69H, to "provide anecessary energy
supply for the commonwealth with a minimum Empact on the environment at the lowest
possible cost,"the Department reviews two dimens 1ons of MMIEC's supply plan: adequacy
and cost.

he adequacy of supply isautility's ability toprovide sufficient capacity tomeet its

peak loads and reserve requirements through the forecast period. Cambridge Electric Ligit

Company, 12 DOMSC 39, 72 (1985); Boston Edison Company,10 DOMSC 203, 245

(1984). With respect to the adequacy of MMIEC's supply plan, MMIEC must
demonstrate that the Company and 1ts members 1n aggregate own or have under contract
sufficient resources to meet projected, aggregate capabi l ity responsibility throughout the
forecast period, or that MIEC operates according to a specific actionplan to meet this
responsibility.

fegarding cost, MMIEC mustdemonstrate that 1thas 1dentifiedanddemonstrated
the cost-effectiveness of a variety of supply options. Inorder to demonstrate such, MMIEC
must show that 1thas examined a reasonable range of resources to meet itsprojected
aggregate capability responsibility by () compiling a reasonable array of available resource
options, and (2) developing and apply ing appropriate criteriafor screening its array of

available resource options.
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Finally, aspartof i1ts supply planprocess, MMIEC also mustdemonstrate that
recommerded resource options are () cost-effective compared to available altematives, using
methods such as competitive solicitations opento all bidders, and () not otherwi se contrary
to the public interest.

111. ANALYSIS OF THE DEMAND FORECAST

A. Standard of Review

Pursuant to 1ts statutory mandate "to provide anecessary energy supply for the
commonwealth with a minimum impact on the environment at the lowest possible cost),
incorporated InG.L. c. 164,§69H, the Departmentdetermines whether 'projections of the
demand for electric power .. are based on substantially accurate historical information and
reasonable statistical projectionmethods." G.L. c. 164, §69J. To ensure that the foregoing
standard i1s met, the Department appl 1 es three criteria to demand forecasts: reviewability,
appropriateness, and relrability.

Ademand forecast isreviewable 1f 1t contains enough informationto allowfull
understanding of the forecast methodology. A forecast i1s appropriate i1fthe methodology
used to produce that forecast 1s techically suitable to the size and nature of the util ity that
produced I1t. A forecast isreliable 1fthe methodology provides a measure of confidence that
1ts data, assumptions, and judgments produce a forecast of what 1s most likely to occur.

Boston Edison Company, 15 DOMSC at 287, 294 (1987) (1987 BECo Decision’).

111. Previous Demand Forecast Review

InMassachusettsMunicipallholesale Electric Company, 20 DOMSC 1(1990), aff'd

in part, rev'd in part, 411 Mass. 183 (1991) (1990 MMIEC Decision"), the Siting Council
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approved MMIEC's demand forecast, subject to twelve orders’ appl i cable to the instant
forecast filing, finding that MMIEC should:

L. Examine 1tsresidential customer survey methodology to determine
methods of Increasing response rates in certain systems;

2. Demonstrate that appl 1ance type saturationdata used for all systems are
representative of appl 1ance ownershipdecisions of residential customers inthose
systems;

3. Fully explainand justify its assumption that miscellaneous appliance
type average use consists of sixpercent of MIEC's weather-insensitive
load;

4. Fully identify the vintages of New England Power Pool ("NEPOOL")
data used to establ 1 shMMIEC base year average residential use estimates;

5. Fully explain and justify (1) MMIEC's procedure for determining
whichmember systems are subjectto significant level of seasonal customer
consumption effects, (2 the ability of MMIEC's cal ibrationprocess toreflect
the effects of seasonal customer consumption on appl1ance average use
estimates, and (3) any adjustments to average appl 1ance use designed to reflect
the effects of seasonal customer consumptionandwhichtake place following
calibration;

6. Present 1ts analysis regarding the val idity of the rebound effect, based
on major studies and research projects which have addressed the rebound
effect and drawn conclusions regarding its validity;

1. Fullyreevaluate 1ts use of constant floor space per employee ratios,
including justification of the use of these ratios with respect to other
reasonable methods of commercial floor space growth estimates;

8. ldentifyadditional commercial endusestobedisaggregated, or fully
justifythepresentlevel of commercial end-usedisaggregation, and fully
explain all methodologies used to determine commercial end-use saturations,
including space cooling saturations;

2 he numbers preceding each order cotrrespad to thelir order of presentation in the 199
MMIEC decision.
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9. Establishservice territory-specific miscellaneous energy use intensity
('EUl") growth rates or fully justify use of non-service territory-specificdata;

10. Justify any further use of NEPOOL Endustrial energy intensiveness
trend factors, and demonstrate that NEPOOL intensiveness trend factors are
reasonable predictors of MMIEC's industrial sector consumption
characteristics;

11. Describe fullyand justify 1ts methodology for forecastingmunicipal,
street lighting, and "other uses" energy requirements; and

12. Develop andpresentananalysisofalternative peak load forecasting
methodologies, including () theabil ity ofaltemative methodologiestoreflect
the major underlying factors of peak load such as weather effects and varying
consumptionpatterns over di fferent months, days, and hours, (2) the level of
disaggregation achieved by each alternative methodology, and (3) a time
schedule for implementing improvements toMMIEC's peak load forecasting
methodology.

1990 MMMEC Decision at 17-35.

MMIEC's response to these orders 1sdiscussed inSections 111.C.and 111.Dbelow
MMIEC fully complied with directives -2, 4-7, and 9-12. MMIEC responded to
directive 3 bydiscontinuing 1ts assumption. However, regarding directive 8, the Department
needs further information from MMIEC 1n its next filing.

B. Enerqy Forecast

MMIEC forecasted annual energy requirementsby firstpreparingelectricityprice,
demographi c andemployment forecasts, thenapply ing those forecasts indetailed enduse and
econometric models (Exh. M-1, at 11-1 through 11-6). MMIEC forecasted the energy

requirements for the residential, commercial and industrial sectors, as well as for street
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lighting, municipal use, "other use," and losses (i1d.).

MMIEC forecasted 1ts system-wide energy requirements to Increase at a compound
annual growth rate of 1.9 percent over the forecastperiod (Exh.M-3, atl). Inaddition,
MMIEC forecasted 1tsnon-coincident peak loads to increase at compound annual growth
rates of 2.0 percent in winter and 1.8 percent In summer (1d.).

1. Economic and Demographic Forecast

MMIEC used fall 1991 and fall 1992 Data Resources, Inc. ('’Rl1") data for fuel
price data and national macroeconomic data’ (Exhs. M-1 at 11-16; DPU-2; DPU-3).
MMIEC used 1ts own mai l surveys to determine base year household income and base year
commercial floorspace (Exhs.DPU-4; M-1, at 11-36). MMIEC obtained employmentdata
from two-digit Standard Industrial Code (SIC') for non-industrial SICs and some industrial
S1Cs from the Massachusetts Department of Employment andTraining (‘MDET), with the
balance of industrial employmentdata from secondary sources and MIEC member staffs
(Exh. M-1, at 11-36 and 11-50). To forecast changes inkey economic factors, including
statewide employment by business type’ and household income, MMIEC incorporated New

England Power Planning ('NEPLAN") forecast outputs into the kRegional Economic

3 MMIEC stated that 1n199! 1ts total energy use was 3,727,180 megawatt-hours
(MH) (Bh. M3, atl). his represents almost nine percentof all retail electricity
sales 1n Massachusetts for that year.

¢ MMIEC used the more recent Rl data for 1ts February 1993 forecast update
(Exhs. M-3; DPU-3).

’ his in tum was usad to forecast dages 1In canmercial floorsece Ets M, atlib
through 11-39; DPU-41).
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Model ing system ("EMI1") (Exhs. M-1, at 11-35; DPU-2; DPU-3). MMIEC has retained

some of these organizations in the past for these services.® See 1990 MMIEC Decision

at 0.
MMIEC stated that 1t obtained population forecasts for member systems from the
Massachusetts Institute for Social and Economi cfesearch (‘MISER), a change from the

regional planning commissiondatapreviouslyused (Exh.M-1,at 11-5; See 1990 MMIEC

Decisionatl). MMIEC added that 1tagainobtainedhousehold size projections from the
U.S. Census Bureau ("Census") (Exh. M-1, at 11-5).

For purposes of this review, the Department accepts MMIEC's methodologies for
forecasting economic and demographic factors.

2. Electricity Price Forecast

a. Description

MMIEC forecastedelectricity pricesbasedonrevenue requirementsprojectedusing
the PROSCREEN long-term generation planning model (Exh. M-1, at 11-16). MMIEC
used the following types of inputs in the PROSCREEN model: (1) MMIEC system load
data; (2) generator data for NEPOOL units, including MMIEC units; (3) other MMIEC
systemdata and escalationrates; (§) RlI's Fall 1991 fuel price forecast; and (5) several

types of data for member utilities’ (id.; Exh. DPl-15). MMIEC forecasted separate real

6 WEC stated tet several Messadusetts electric utility forecasts use [l data, tat
various state agencies use the RFEMI model (. 1, at 192). MIEC also stated that
the NEPLAN results are available to all NEPOOL members (1d.).

! hese data include benchmark 199 retail rates, operation and maintenance (OM)
(continued...)
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(adjusted for inflation) prices for the residential, commercial, and industrial classes
(Exh.M-1, at 11-18). Somereal pricesriseearly inthe forecastperiod, andagainat the
end, but real prices fall Inmost years, so that, by the end of the forecast period, real prices
inall threeclassesultimatelydecline (id.). MMIEC's electricityprice forecast
methodology represents a significant change from MMIEC's previous trend factor

methodology. See 1990 MMWIEC Decision at 12.

b. Analysis and Findings

The Department finds that MMIEC's current methodology represents asignificant
1mprovement over the previous trend factor methodology. Inparticular, 1tprojectspricesto
Increase Insome years and to decrease inothers, as 1s actually observedwhenadditional
resources are added or are not added inparticularyears. his effectively addresses the
Siting Counci I's primary concem wi th the methodology used i1n the previous MMIEC order.

See 1990 MMIEC Decision at 12-14. The Department notes that MMIEC has used

appropriate inputs to forecast the actual operationof its system. Accordingly, the
Department finds that MMIEC has establ 1shed that 1ts electric price forecasting
methodology iIs acceptable.

3. Residential Energy Forecast

MMIEC stated that 1ts 1991 residential electric use was 1,307,652 MiIH, or 3
percent of total use (Exh. M-3, at 1). MMIEC forecastedal.0lpercent annual compound

residential growth rate over the forecast period (1d.).

'(...continued)
costs, debit service, IHieuoHax payments, ad equipment depreciation (B [R6).
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MMIEC based 1ts residential energy forecast on the assumption that total
consumption 1s the sumofconsumptionofresidential appl 1ance types (Exh.M-1,at 11-3
and 1112 The basic premise underlying this forecast is that amual energy consumption of
an appl 1ance type i1s the product of the number of customers, the number of appl 1ances per
customer, and the average use per appliance (i1d. at 11-3). MMIEC has enhanced a few
methodological aspects of 1ts residential energy forecast, but the basic residential forecast
structure remains largely the same as the one previously approved by the Siting Council.

1990 MMWEC Decision at 10-19.

a. Number of Customers

MMIEC stated that 1t represented the number of customers by the number of
households (Exh. M-1, at 11-5 through 11-8). MMIEC stated 1tdetermined the projected
number of households by dividing the forecasted population Inmember service territories by
forecasted US. average household size, using MISER data and Census data, respectively (1d.
at 11-5). MMIEC assumed that average household size among 1ts members would change at
the same annual rate as the U.S. average (1d.).

For purposes of thi s review, the Department finds that MIIEC's methodology for

forecasting the number of residential customers i1s acceptable.

8 he 2 apliances types, In order by 1991 energy sales, include: refrigerator, clothes
dyer, eledric water heatey, eledric Sace heatirg, ligtarg, tEelevisiay eledric rage
freezer, roan air coditioer, fan, dishwasher, fossil heating Igiutars, fas, punps),
micronave oven, dehumidifier, water bed, water (vell) punp, clothes washer, central
air coditaioning, humidifier, ad suplemental electric space heat (B0 M3, atd. he
first seven gpliance types, plus miscellaneous use 6 percent), account for © percant
of MMIEC residential sales (1d.).
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b. Number of Appliances per Customer

6] Description

MMIEC establ 1 shed base year number of appl 1ances per customer ('saturations’),
using 1ts 1990 Consumer Energy Survey of 4,600 households and 1990 reports submi tted to
the Department (Exh. M-1, at 11-3 and 11-7). MMIEC's reported 26.4 percent response
rate for 1ts 199 survey was lower than the response rate for any of 1ts member systems in

the previous survey (Exh. DPU-6; See 1990 MMIEC Decision at 17). MMIEC claims

that the response rate to the 1990 Survey allows 99 percent confidence that saturation
estimates are accuratewithinl.9percent(Exh.M-1,at 11-7; Tr.1, at29). MMIEC states
that 1t compares its survey results with those of other Massachusetts utilities (r. 1, at ).
MMIEC discussed several reasons for non-responses, concluded that only one of them
would bias the results, and stated that 1tdidnot consider nonresponse bias inthe residential
survey among its greater concerns in forecasting (1d. at 2-34).

MMIEC projected saturations by apply ing growth rates to the base year estimates,
using four methods: () saturation-income regression analysis; () assumed constant
saturations; (9) ceinling saturationvalues; and () a space heating fuel choice model
(Exh. M-1, at 11-7). MMIEC used the first method for 15 appl 1ances, the second method

for five appliances,® the third method for room air conditioning,” and the fourth method

o hese five gypliances are ligiting, solar water heating, black ad white televisias,
standard freezers and miscellaneous (B0 M, at 11-3. MIEC states that lighting
ad miscellaeous are inversal In reture (1e, tte saturatios are ahays 1) ad tat
MIEC deemed It eppropriate to use constant saturations for the other three after
Inspecting the results of 1ts193), 198}, 1987, and 1990 res idential enduse surveys (1d.
at11-14 and 11-7).
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for heat pumps, electric resistance heat, and fossi l-fueled heat (Exh. M-, at 11-8 through
11-14).

2 Analysis and Findings

To the degree that low response rates could bias MMIEC's estimates, the
Department remains concemed by low response rates for MIEC's survey used to establ i sh
basel 1ne saturations. The Department encourages MMIEC to explore reasonable methods
of Increasing residential customer response rates to ensure that nonresponse bias isnota
factor 1n its saturation estimates.

Of the four methods currently used by MMIEC to forecast saturations, MMIEC

employed three of these methods 1n 1ts previous forecast. 1990 MMIEC Decision at 16.

The Department notes that the fourth method - the space heating fuel choice model -- could
1mprove the forecast of saturation because 1t addresses factors related to space heating
choices, suchas fuel prices and technologies. However, the Department 1s concemed about
the cei ling saturationmethod for room air conditioning, whichmay not be empirically based
The Departmentnotes that MMIEC's plan to investigate a quadratic functional formfor

room air conditioning saturation may improve 1ts current method.

“(...continued)

o MWIEC attenpted saturatiorincome regressiion analysis for room aiir coditioning ad
standard freezers (BExh. M, at 11-9). Incontrast to the high explanatory power of
regressian results for b other gpliaces, te eplaatory poner of the regressiias for
these two gpliances was very low (1d). MIEC indicated that, for its next filing, it
would Inestigate a quedatic furctical fom for room air codrtioning saturation (rl,
at 35-36).

i WIEC stated that its space heatiing fuel doice model follons the logic of similar
models usead by Cak Ridge Natiaal Laboratory ad other electric utility forecasting
models (Exh. M-1, at 11-10).
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For purposes of this review, the Department finds that MMIEC's methodology for
forecasting appliance saturations is acceptable.

C. Average Use per Appliance

() Description
To estimate average use per appliance type, i.e., Kilowatt-hours ('KIH") per
appl 1ance type per year, MMIEC establ 1 shed average use for 1ts 1990 base year (Exh. M-1,
at 11-14). MMIEC took base year energy use for many appl 1 ances from NEPOOL (id.)."
MMIEC 1dentified two major factors affecting i1ts projections of average use per appl 1ance:
() theprice of electricity, and 1ts effect upon consumption as transmi tted throughprice

elasticity relationships;® and (2) appl iance efficiency trends” (id. at 11-16 through

L For tenappl i ance types, MMIEC did not use NEPOOL data (Exh. M-1, at 11-15, 16).
Instead, WIEC derived 1ts oan estimates for () space ad water heating, using data
fron WIEC menmbers with separate rates for electric water heat ardor space heat
astoes; ) rages, frost free refrigarators ad electric cotes dyers, usirg cata fran
a jointuti litymonitoring project (JWP) including five MIEC members and five
otter Messadusetts utilities; § suplemental space heaters fram the Edison Electric
Institute; () solar water heaters, well punps ad water beds fran WIEC calculatios
ad estimates; ad § miscellareous, as the difference between actual total residatial
sales and the predicted use of all the other appliances (1d.).

B o rice elasticity factors for each gpliace tpe incopoate orttem (eels of use)
ad longtem (efficiency of new equipment) effects, respectively, over the various
apliace lifetimes B, at11H9. WMEC used the elasticity factors assuned
1n NEPOOL's model (Exh. DRR5). Both types of elasticity are estimated to vary
aosicerably fram ae gpliace type o aoter, with the lagiun elasticity aout tvice
the short-run elasticity for each appliance type (Exh. M-1, at 20).

14

MIEC 1dentified reductions inenergy use per appl 1ance from 199 to A, ranging
from 07 percent to £3 percent, from appl 1ance efficiency standards applied to 16
appliance types (Exh. M-1, at 11-22).
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11-22).%

MMIEC discussed reasons why a snap-back, or rebound, effect, 1.e., responding to
efficiencydrivensavings onelectricity bills by increasing electricity consunption, should be
very small compared to electricity use (Ir. 1, at 66-68). MMIEC reported that most
researcherswho sought to quanti fy the snap-back effecthave fai led todetect 1t (Exh. M-,
at 11-21 through 11-25).

2 Analysis and Findings

The Department notes that MMIEC has used more detai led methods to estimate
energy use for appl1ances that are projected to use relatively higher amounts of energy. he
Department notes that this represents an appropr 1 ate method for MIIEC to allocate 1ts
forecasting resources. Inaddition, the Department notes that MMIEC has employed a
sophisticatedmethod involving prices andelasticities to estimate changes 1naverage energy
use per appl 1ance type. For purposes of this review, the Department finds that MMIEC's
methodology for forecasting average use per appliance i1s acceptable.

d. Conclusions on the Residential Sector Forecast

The Department’s revi ew has found that MIEC's methodolog i es for forecasting the
number of residential customers, appl 1ance saturations, and average use per appl 1ance type

are acceptable. Accordingly, the Department finds MMIEC's residential forecast to be

B However, for forecasting changes inmiscellaneous gl 1ance use, MIECuseda
regressian moel lirking miscellareous eergy use to nurher of persas ad incore per
household (Exh. M-1, at 11-16).
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reviewable, appropriate, and reliable.

4, Commercial Energy Forecast

MMIEC states that i1ts 1991 commercial electric use was 1,144,965 MiH, or 31
percent of total use (Exh. M-3, at ). MMIEC forecasted a 2.6 percent annual compound
commercial growth rate over the forecast period (1d.).

The structure of the MMIEC commercial energy forecast 1s the same as in

MMIEC's previous filing (Exh. M-1, at 11-27). See 1990 MMIEC Order at 24.

MMIEC forecasted commercial sector energy requirements withadisaggregatedend-use
methodology (Exh. M-1, at 11-27). MMIEC's commercial model forecasts electricity
consumptionfor four enduses (heating, cool ing, l ighting, andmiscellaneous)across ten
bui lding types (office, restaurant, grocery, warehouse, retail, school, college, health,
lodging, and other) (1d. at 11-27). The model calculates energy use as the product of the
amount of affected floorspace and the Intensity of electricity use per square foot (EUlY) of
such floor space (id. at 11-9).* Electricity consumption is summed across the four end

uses and ten building types (id. at 11-32, 11-34).

16 he structure of WIEC's conmexcial model reflects cosiderable complexity. First,
floor gece 1s dividd 1o rew ad edastirg stodk with a retiraret rate of 2 peroat per
year applied to existing stock (BExh. M, at 113 through 114). Seco, electricity
savice IS te poluct of te saturation fraction of floar giece senad by an ed use) ad
eledric maket dare (fractaon of te senal floor gace wildh i1s senal by eledricity)
(id at 1) hird electricity use per souare foot iIs the product of electricity service
ad an Bl for that end use (1d). Fourth, Ells differ for new and existing stock, ad
fromone bui lding type to another (1d. at 11-3and 114 through 114 ; Exhs.DPH9;
DPU-50).
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a. End Uses Modelling Methodology

6] Description

MMIEC stated that the tenbuilding types are standard classifications used
throughout the industry (Exh. M-1, at 11-27). However, MMIEC added that other end

uses, notably venti lation, refrigeration, cooking, and water heating, are modelled separately

by someutilities (id.at 11-28). Notinghowmuchenergy use was aggregated into
MMIEC's miscellaneous end use, the Siting Council directed MMIEC to identify further
end uses to disaggregate or to justify the current level of disaggregation. 1990 MMIEC
Decisionat 27-28. Inthe currentfiling, MMIEC didnotdisaggregate more end uses, but
continued to consol idate 4 to Y percent of commercial energy use into the miscellaneous
category (Exh. DPU-50, at 7-8; Tr. 1, at 77). MMIEC's principal justificationwas that
further di saggregation does not guarantee a more accurate forecast (Exh. M-, at 11-28).
MIEC argued that "[u]nless the driving exogenous variables can be forecast accurately, 1t
1S possible that additional disaggregation of structural models may actually reduce overall
forecastaccuracy'(id.).” MMIEC stated that there was far less agreement among
utilities on EVl values for venti lation, refrigeration, water heating, and cook ing than for the

end uses MMIEC disaggregated (heating, cooling, lighting) (id. at 11-28, 11-29).%

i However, WMIEC admitted that further disaggregation might improve forecast
accuracy, since differet ed uses can be expected to grow at different rates (r.),
at88). VMIEC added that more disaggregation might serve conservation program
goals more than commercial forecasting goals (id. at 88-89).

18 MMIEC proviided data to show greater variation in estimated Bllsamong utilities for
waterheating, refrigerationand cooking (Exhs. M-1, at 11-29 ; DP-3). However,
MMIEC had no relevant data on ventilation (Exh. DPU-32).
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MMIEC estimated that it would cost $10,00 to modi fy its computer code to accommodate
additional end uses and 90,00 to acquire reliable audi t-baseddata onsuch end uses
(Exh. DPU-35). MMIEC explained that secondary data onhandwouldbe lower 1ncosthbut
lessreliable than audit data, and stated that 1t preferred secondary data i1 f more
disaggregation is required (Tr. 1, at 91-92; Exhs. DPU-48; M-1, at 11-29).

) Analysis and Findings

The Departmentnotes 1ts concemthat'consol idating numerous end-uses intoa large
miscellaneous category defeats the purpose of adisaggregated end-use model." See 199

MMIEC Decision at 2. On the other hand, the Department recognizes that more

disaggregationcouldrequire asubstantial investment on the part of MMIEC. The greater
forecastprecisionwhichcouldresult fromagreaterdegree of enduse disaggregation in
MMIEC's commercial sector mustbe we i ghed againstthe costofachieving it The record
shows that there 1smore variabi |l 1ty among EUl estimates for three end uses that MIEC
aggregates, compared to ones that MIEC di saggregates. Based on the record inthis case,
the Department cannot at thi s time resolve the question of how much commercial end-use
disaggregation is appropriate for MMIEC. Therefore, the Department makesno finding
about whether the set of commercial end uses modelled by MMIEC 1s acceptable. Inorder
to approve MMIEC's commercial end use modelling methodology, in itsnext filing
MMIEC must provide the Department with sufficient information for this questiontobe

resolved.”®

9 The Department notes that MMIEC's peak load forecast methodology produced
(continued...)
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b. Floor Space

The floor space component of MMIEC's commercial model produced annual
estimates of floor space by bui lding type for both new and existing bu i ldings (Exh. DP-X).
Major data 1nputs for floor space estimates were (1) base year floor space estimates by
burlding type, based on MMIEC's 1987 Commercial Mail Survey, and (2) employment
trends” from the economic forecast (Exh. M-1, at 11-36) (see Section 11.C.1, above).
Based on 1ts review of the literature, Inwhich researchers discemed no changes inhistorical
floor space per employee ratios, MIEC estimated floor space for each bui lding type as the
product of the base year floor space and the relative change 1nemployment, compared to the
base year (Exh. M-1, at 11-36 through 11-39).

The Department notes that MMIEC has used appropriate inputs to estimate
commercial floor space. The Department notes that a forecast, including a forecast of
commercial floor space amounts by building type, typically loses accuracy inlateryears, as
the factors underlying a forecast increasingly change inways that differ from those assumed
inthe forecast. The Department encourages MMIEC to cons ider use of abroader base for
estimating floor space, including data collected after 198. The Department also notes that

MMIEC's floor space per employee assumption appears well grounded inempirical studies.

¥(...continued)
forecasts about as accurate as more sophisticated methodologies used by other
Massachusetts utilities @GR, A similar comparisonmay prove useful as the
basis for comparing accuracy In tams of eduse disaggregation in the commercial
sector.

o MMIEC used enrollment 1nplace of employment for schools (Exh. M-, at 11-36).
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Accordingly, the Department finds that MMIEC's commercial floor space methodology 1s
acceptable.

C. End-Use Saturation and Market Share for Electricity

MMIEC stated that end-use saturationrates (i.e., percent of floor space served by
electricity) for cooling, lighting and miscellaneous were based on 1ts 198 Commercial Mail
Survey and held constant for the forecast period (Exh. M-1, at 11-40).” MMIEC stated
that 1tdetermmined the portion of new floor space heated with electricity with a fuel choice
model (1d.). MMIEC assumed that 100 percent of new floor space would have l1ghting and
miscellaneous energy use (Exh. DPU-50).

The Departmentnotes that MMIEC has used appropriate inputs into estimated
saturations and market share for electricity. The Department againnotes that forecasts,
including forecasts of commercial enduse saturations and electricity market share by end
use, typically lose accuracy iIn later years, as the factors uderlying the forecasts 1ncreasingly
change 1nways that differ from those assumed in the forecasts. e Department encourages
MMIEC to use abroader base for estimating end-use saturations and electricity market
share by end use, including data collected after 1987.

The Department finds that MMIEC's methodologies for end-use saturationand

market share for electricity are acceptable.

A A B8 Commercial ad Inustrial Uney for WIEC estimated saturation ad electric
market share separately, by building type, resulting in estimates similar to 1ts B
Commercial Mai l Survey ®DPH8). The 1988 survey also estimated saturationand
market shares by fuel for space heat (1d.).
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d. End Use Intensities

6] Description

In itsmodel, MIEC derivedend-use electricity intensities ('EUlS’), measured In
KIHper square foot of floorspace,” for newbui ldings and existing bui ldings (Exh. M-1,
at 11-28,29, 3). Forexistingbuildings, MMIEC derived Ells from the Massachusetts
1nputs toNEPOOL's commercial model and EUls currently used by other Massachusetts
utilities? choosing among thembased on its consultant's recommendations (id. at 11-4;
Exh. DPU-49). For newbuildings, MMIEC derived Ells fromregional utility averages of
engineering simulation analyses based on prototypical buildings (Exh. M-1, at 11-40).
MMIEC stated that 1tdevelopedprototypical bui lding parameters from its 198 Commercial
Mai l Survey (id.).

MMIEC estimated that EUls would remain constant for heating, cooling and
lighting, but that miscellaneous use would Increase 1 to 3percent per year (id. at 11-46;
Exh. DPU-50). The estimated Ell s for mostbui lding types were generally somewhat lower
for new bui ldings than for existing ones, especially for heating but rarely for miscellaneous

use (Exh. DPU-50).%

2 WIEC stated that floorspace is a reasaosble proy for energy usiing equipmeat, since
the size of a conmercial erergy usig system (especially heating, lighting, coolig or
vatilatia) i1s closely conelated wirth the amourt of floorsace 1N a structure Bts M,
at 11-32; DPU-38; Tr. 1, at 103).

B WIEC stated that estimates of Ellsbyvarious utilities, for a given ed use ad
burlding type, vary considerably (Exh. M-1, at 11-28, 29).

“ Estimated Ells innewbui ldings ranged (by bu i Iding type) from 1.4 to 13.3 for

heating, 0.20 to 4.65 for cool 1ng, 3.60 to 9.20 for I Eghting, and 1.50 to 33.80 for
(continued...)
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2 Analysis and Findings

The Department 1s concemed that heating Ells for schools and colleges -- projected
as one-third to one-tenth of those for most other commercial building types -- may fall
outside a reasonable range of variation. The Department recognizes that estimates of Ells
for a given end use and bui lding type may vary cons iderably, depend 1ng upon the source and
the methodology fromwhi ch the estimates were derived. At the same time, the Department
recognizes that EUls are a critical component of MIIEC's commercial forecasting
methodology. The Department encourages MMIEC to examine 1ts estimates of Ells,
particularly those of schools and colleges. For pumposes of this review, the Department finds
MMIEC's methodology for calculating Ells 1s acceptable.

e. Conclusions on the Commercial Sector Forecast

The Department has made no finding about the acceptabi l 1ty of the set of end uses
modelled by MMIEC. The Department has found MIIEC's methodologies for estimating
floor space, end use saturationand market share, and EUl s tobe acceptable. Accordingly,
the Department finds MMIEC's commercial energy forecast to be reviewable, appropriate,
and reliable.

5. Industrial Energy Forecast

MMIEC stated that its 1991 industrial electric use was 868,127 MIH, or 23

#(...continued)
miscellaneous (BExh. DPH). For existingbuildings, they ranged from3.60 to 16.710
for heating, 0.2 to 4.65 for cool 1ng, 4.0 to 10.10 for 1ighting, and 1.50 to 33.80 for
miscellareous (1d) Heating Hils for saools ad oolleges were aly a thid to a teth
of those for most other building types (1d.).
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percent of total use (Exh. M-3, at 1). MMIEC forecastedaz.4percent annual compound
industrial growth rate over the forecast period (1d.).
The structure of MIEC's iIndustrial energy forecast 1 s simi lar to the structure in

MMIEC's previous filing (Exh. M-1, at 11-49). See 1990 MMIEC Decision at 3.

MMIIEC forecasted industrial energy consumptionas the sumof consumptionby 19 two-
digitsSIC industries (Exh. M-1, at 11-49).® Forecasts for eachSIC are the product of
() forecast employment, () base year electric use per employee, and (9) changes inelectric
use per employee (Exh. M-1, at 11-50). MMIEC's employment forecast is discussed iIn
Section 111.C.1 above.

a. Base Year Electric Use per Employee

Inorder to construct estimates of base year electricity use per employee, MMIEC
dividedbilling data for selected 1ndustrial accounts by manufactur ing employment
(Exh. M-1, at 11-50).% Inthis way, MMIEC developed three-year moving averages as the
basis for base year energy intensity for each industrial SIC (ad. at 1 1-%). MMIEC asserted

that multi-year moving averages, as opposed to single-year data, would increase the stability

5 The only noteworthy difference between the current and previous MWIEC industrial
forecast metablogies i1s tet te pevious faecast wes te sum of iustrial sector
forecasts for each irdividual WMIEC menber each using the same methodology as
MMIEC's current forecast (Exh. M-1, at 11-50 through 11-5).See 1990 MMIEC
Decision at 3.

% In the process of matching billing data to enployment data, begiming inJune 199
MWIEC revised the assigmets of may accounts from are SIC to another SIC, based
on more complete 1990 employment data from MDET (Exh. DPU-56). This
reclassification led WIEC to revise its filing for industrial sales by SIC (id ;
BaM ath). Consequently, for several 1nustrial SICs, 1991 sales figures changed
by a factor of two or more; however, overall 1ndustrial sales remained stable (1d).
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and reliability of 1ts forecast (1d. at 11-5).

The Department notes the key role of empirical data specific to the MMIEC system
inthis aspectof its industrial forecast methodology. The Department commends MMIEC
for its review of classification of inustrial facilities 1o SICs ad its use of nmultiyear moving
averages as ameans of Increasing the stabilityandreliability of the baseyearelectric
intensity estimates. Based on the foregoing, the Department finds that MMIEC's base year
electric use per employee methodology is acceptable.

b. Changes in Electric Use per Employee

() Description

MMIEC referred to changes i1nelectric use per employee as electric intensity or
energy intensity (Exh. M-1, at 11-5]). Specifically, MMIEC stated:

The intensity of use measures changes in industrial electric use per employee
over time resulting fromprice and technological changes. Trends iIn energy
intensity were extracted from the Massachusetts industrial models supportedby
NEPLAN. These trends are forecast using an assortment of econometric
models estimated for NEPLAN by National Economic Research Associates
('NERA"). The Massachusetts models, including translog and dynamic
functional forms, were estimated at the two-digit level. Use intensity trends
for each SIC industry were developed to reflect MMIEC's future price of
electricity througheconometrically estimatedelasticities ofdemand (id.).

MMIEC used regional energy intensity trends rather than individual member trends, based
on 1ts conclusion that regional trends would reflect future Intensity changes onamore
comprehensive basis (id. at 11-5).

MMIEC stated that 1t used three types of equations, developed by NERA, to
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forecast intensities: (1) atranslog form for sevenSICs ;7 (2) adynamic form for six
SICs;*® and (3) another, unnamed, form for five SICs® (Exh. DPU-53). NERA reported
that the equations were estimated using amual state-level data from six states, covering nine
years during the 1973-1984 period, for each of the 18 industries (R-DPU-11, Att. 3, at 22).
MMIEC alsoprovidedNERA's analysisandderivationofpriceelasticitiesbysIC
(R-DPU-11, Att. 3, 4).

MMIEC specified the translog equations used for sevenSICs (R-DPU-11, Att. 3,
at 16-19, Tables -0 through 7-39). These seven translog equations were I inear functions of
the logar 1thms of SIC output, the prices of labor, capital, materials, electricity and other
fuels, and their Enteractions (Exh. DPU-53; R-DPU-11, 3, at Tables 7-20 through 7-39).
MMIEC reported that from ten to 18 coefficients were statistically significant for each of
the seven equations (R-DPU-11, 3, at Tables 7-20 through 7-39).”

The dynami c equations which MMIEC used for six other SICs were functions of:

A he saven inustries are food, lurter, leather, stone, fabricated metal, machingty, ad
miscellaneous (Exhs. PIB; M, at 1149). Together, these sevenSICs account for
29 percent of 1991 industrial sales by MMIEC members (Exh. M-3, at b).

8 Te six inustries are clothing, funiture, peper, demicals, primary metal ad vehicles
(BExhs. DPUs3; ML, at 1149). Together, these sixSICs account for 28 percent of 1991
industrial sales by MMIEC members (Exh. M-3, at b).

2 Te five inLstries are tediles, printing, demicals, electric machinaty, ad instruments
(Exhs. DPH3; M-1, at 1149). Together, these five SICs account for & percent of
1991 industrial sales by MIEC members, including 2 percent sold to the electric
machinery industry (Exh. M-3, at b).

¥ MEC also reported coefficiets of trasslog equatios for ten of the other eleven SICs
where 1t chose not to use translog equations {®DPHL, Att. 3, atTables -3 through
-8). Among these were % coefficients involving output, all but four of them
signficat, ad 9! inolving various prices, all but seven of trem significanit (id).
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current and lagged electric use ; current and lagged output of the Industry ; prices and shares
of labor, capital, materials, electricity and other fuels; and a dummy variable for
Massachusetts (Exh. DPU-53; R-DPU-33, Att. 5). Some of the coefficients for these
variables were significant.”

MMIEC claimed that the equations 1tused for the five other SICs were functions of
S1C output, a time trend, and the price of electricity (Exh. DPU-53). MMIEC provided no
enpirical derivations of the five equations, nor any measures of statistical significance for
any of them or for any variable 1n any of them (R-DPU-33).

) Analysis and Findings

The Departmentnotes that the most recent data underlying the equations forelectric
intensity isnow tenyears old. For the reasons discussed above for the commercial sector,
more recent data could be expected to 1Inprove the accuracy of the Industrial forecast as well
he Department encourages MMIEC to ensure that it 1s using the most appropriate vintages
of data inestimating the coefficients of 1ts equationswhenforecasting industrial sector
electricity intensity.

The Department notes that the translog equations employed by MMIEC appear to

account for appropriate explanatory factors in statistically significant ways. However, the

i Eguatias for four of te 9Cs egairad ahost all of te \ariatian in pest electricity
sales, hut o of the equations (ICs & ad 3) exlained only about twothirds of the
var iation (R-DP-11, Att. 3, at Table 10). For each of the six equations, the
ajustret factor wes statastically sigificat ad te state dummy variddle waes ot (id)
e aostat tam wes sigificat i all bt ae equatia) but o stiatastical neesures ware
reported for two other Inportat parareters. logiun priice elasticity ad factor output
elasticity (i1d., Att. 3, Tables 9 and 10).



D.P.U. 92-274 Page 1

Department notes that the numbers of variables (tento 19) used are large relative to the
number of observations (8), a relationshipwhichmay lead to modest overstatement of the
true statistical significance of results, but not tobias Inthe coefficients. e Department
accepts MMIEC's methodology for forecasting electric intensity insevenliCs.

The Department notes that the dynamic form employed by MMIEC for six SICs
accounts for appropr 1ate explanatory factors, many of them instatistically significantways.
The Department notes that MMIEC has provided measures of statistical significance for
some sets of price elasticities, but that these were omi tted for others. The Department
encourages MIEC to explore the statistical significance of elasticity onacomprehensive
basis. Here, the Department accepts MMIEC's dynami c equations methodology for
forecasting electric intensity in sixSICs.

llith respect to the equations for the five SICs representing 8percent of industrial
sales, WIEC has provided l1ttle detail regarding key points of information. ecifically,
measures of statistical significance for these five equationswere omi tted. Thus, the
Department makes no finding regarding the acceptabi 1 1ty of the forecasting methodology for
the five SICs. Inorder to approve MMIEC's forecast of changes i1nelectricity use per
enployee i1n 1ts next fil ing, MIEC must fumish a full explanation of 1ts industrial forecast
methodology including complete statistical performance informationforallSICs forecast.

C. Conclusions on the Industrial Sector Forecast

The Department has accepted MMIEC's (1) base year electricity use per employee
methodology; (2) translog methodology for forecasting changes inelectricity useper

employee for sevenSICs ; and () dynami c methodology for forecasting changes inelectricity
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use per employee for sixSICs. The Department has made no finding regarding the
acceptability of MMIEC's methodology for forecasting fiveSICswhichrepresent43
percent of industrial sales. Accordingly, based on the foregoing, the Department finds
MMIEC's forecast of industrial energy to be minimally reviewable, minimally apppropriate,
and minimally reliable.

1. Forecast for Municipal, Street Lighting, and Other Energy

MMIEC stated that the electricity use formunicipal, street l ighting and other energy
in 1991 was 135,087 MiH, or 4 percent of total use (Exh. M-3, at 1).¥ MMIEC
forecasted a (.7 percent annual compound growth rate over the forecast period for these uses
(1d.).

MMIEC stated that 1ts revised forecast of these energy uses was proportional to the
number of residential customers (Exh. DPU-61; Tr. 1, at 126). This revisionwas a change
from use of regression equations for the three uses InMMIEC's filing (Exh. M-1, at 1153;
r. 1, at 18). MMIEC explained that it revised i1ts methodology because the regression
equations produced implausible results (Ir. 1, at 18). pecifically, MIIEC stated that 1ts
new forecast, Incontrast to the forecastbased on the regressionequations, excluded data
from former MMIEC members (id. at 127).%

The Department notes the reasonableness of MMIEC's revi sed methodology because

¥ Inaddition, 6397 MH ( percent) of electricity sentout to all kinds of customers
was lostas heat (BExh. M3, atl). MIEC forecast such losses to grow at about the
same rate as electricity sent out (1d.).

# MWIEC's data show that, after rising steadily for eight years, municipal use fell 3
percent from 1989 to 1990 and slightly again in 1991 (Exh. M-3, at 1).
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the regressionresults were based on data from former members and would therefore fail to
produce accurate forecasts for current members. Accordingly, the Department finds that
MMIEC's methodology for forecasting municipal, street I 1ghting, and other energy tobe
reviewable, appropriate, and reliable.

D. Conclusions on the Energy Forecast

The Department has found: (1) MMIEC's economi c anddemographic forecast to
be reviewable, appropriate, andreliable; ) MMIEC's electricity price forecast to be
reviewable, appropriate, andreliable ; 3) MMIEC's residential forecast to be reviewable,
appropriate, andreliable ; () MMIEC's commercial forecasttobe reviewable, appropriate,
and reli1able; ) MMIEC's Industrial forecast methodology to be minimally reviewable,
mianimally appropriate, and minimally rel1able; and (6) MMIEC's forecast of municipal,
street lighting, and other energy to be reviewable, appropriate, and reliable.

Inreviewing the demand forecast as a whole, the Department determines that
MMIEC continues to demonstrate noteworthy advances in 1'ts forecasting methodology. For
example, since i1ts lastfil ingMMIEC has implemented () anelectricityprice forecast
model whichallows prices to rise and fall, (2) fuel choice models for space heating inthe
residential ad commercial sectors, () a broader base for estimating initial yearelectricity
use per industrial enployee, ad () a revised classificationof industrial firmms to better use
state employment data. MMIEC also has reviewed empirical studies conceming the snap-
back effect, changes 1nelectricity use per commercial employee, and util ity estimates of
electricity use per square foot of commercial floor space.

Accordingly, onbalance, the Department finds that MIEC's forecast of energy
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requirements 1s reviewable, appropriate, and reliable.

E. Peak-Load Forecast

1. Description

MMIEC indicated that 1ts member utilities’ summer peak loads grew from 43 Mi
1n 1976 to 689 Ml 1n 1990, at a compound annual growth rate of 3.2 percent (Exh. M-5,
atl)?* The Company stated that its aggregate forecast of member utilities' noncoincident
summer peak loads was projected to grow from 707 Ml #n 1991 to 858 Ml 1n 2002, at a
compound annual growth rate of 1.8 percent (1d.). The Company stated that 1ts aggregate
forecast of member util1ties’ noncoincidentwinter peak loads was projected to grow from

659 Ml 1n 1991 to 820 Mil §n 2002, at a compound annual growth rate of 2.0 percent

(id.).

MMIEC stated that 1ts aggregate peak load forecastwas calculated as the sumof
member non-co incident peaks (Exh. M-1, at 11-57). The Company stated that 1 tdeveloped
i1ts forecastofpeak loadby transforming energy demand 1nto peak demand through a
characteristic load factor for each member (Ir. 2, at 5).* MMIEC indicated that it
developed seasonal peak load forecasts for eachmember utility using the energy requirements
forecasts described above and the average of the seasonal load factors that appl 1ed to each

member util ity from the years 1986 through 1990 (Exhs. M-1, at 11-57; DPU-9; Tr. 2, at 3).

¥ The Department notes that the membershiip of MIEC has changed from time-to-time,
with resultant changes i1n the aggregate peak load growth rate.

® load factor' may be defined as the ratio of the average load during a specified periad
to the maximum load occurring during the same period.
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MMIEC'switness, Mr.Stinson, stated that MMIEC developedhigh- and low-case
bandw i dths for 1ts peak load forecast (Ir. 2, at 18). The Company indicated that high and
low growth scenar1os were constructed throughmodel executions utilizing highand low input
assumptions for the major energy forecastdrivers, includingdemographi c,economic,and
priceofelectricity inputs (id). See Sections 111.Cland 111.C2 fordiscussionsrelative to
the models and data sets used to develop MMIEC's base-case economi c, demographic, and
electricity price forecasts.

MMIEC indicated that it constructed the high-case peak load bandw idth by
() utilizing the actual Massachusetts demographi c growth trend from the 1976-to-1991
period, Q) utilizing RI's Fall, 1992 high-case forecast of Massachusetts employment, and
(3 reducing the base-case electricity price forecast by 0.5 percent per year (Exh. DPU-13).
MMIEC further indicated that 1t constructed the low case peak load bandw idth by
() reducing the projectedannual populationgrowthratebyipercent, (2) utilazingRl's
Fall, 1992 low case forecast of Massachusetts employment, and (3) iIncreasing the base
electricityprice forecast inreal termsbyl5percentperyear (id.). The Company indicated
that 1tdidnot conduct a formal analysis of the probabi I 1ties that the high- and low-case peak
load scenarios would occur (Ir. 2, at 2).

he Company stated that 1t considered, and rejected the possibility of developing and
implementing analternative peak load forecasting methodology that included the
disaggregation of end-uses (i1d. at 56). MMIEC stated that 1ts aggregated, load factor
model achieved a level of accuracy that was comparable to other electric utilities inNew

England that employ a disaggregated end-use peak load forecasting approach (1d. at 6-7;
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R-DPU-13, at 1). MMIEC further stated that implementing a di saggregated end-use peak
load forecasting methodology would involve (1) development of "load shapes' for specific
enduses, and () cal ibrationof the load shapes to individual municipal systemloadprofiles
(Tr. 2, at 7). MMIEC stated that such an effort would be time-consuming and expensive
(1d.). The Company stated that, whi le adisaggregated peak load forecasting approach may
offer greater analytical flexibility, itwould pose greatdifficulties given the constraints on
MMIEC's budget and staffing resources (R-DPU-12, at 4). MMIEC added that key

determinants of peak load, including weather effects, future trends inpeak load attributable
to specific enuses, ad changes 1n socioeconomic and demographic factors are reflected in
1ts energy requirements forecasts and its load factor averagingprocess (id.at 17;
Exh. DPU-14). The Company indicated that 1t rejected the possibility of implementing an
altemative peak load forecasting methodology, and concluded that the load factor approach
used to develop i1ts peak load forecast was an adequate methodology (Ir. 2, at 6, 9).

2. Analysis and Findings

In the past, the Siting Counci | has approved load factor methodologies similar to

MMIEC's. See Easternltilities Associates, D.P.U. 92-214, at 35 (19 ); Nantucket

Electric Company, 21 DOMSC 208, 253 (1991) ("1991 Nantucket Decision’); 1990

MMIEC Decision at 37-39. However, the Department and the Siting Council have also

stated that enduse peak loadmodel ing 1s essential 1Inorder to capture the underlying factors
(e.g.,weather effects, energy efficiency improvements, changes insocioeconomicand
demographi c factors, andvary ing consumpti onpatterms dur ing di fferent months, days and

hours) that contribute topeak load. Easternltilities Associates, supraat 34;
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1990 MMIEC Decision at 38-39. TheSiting Council and the Department also have noted
that aggregate approaches, suchas that employedby MMIEC, are notwell-suited for
analyzing and responding to structural changes i1n end-use capabilities. Id.

The Department notes that MMIEC has made progress indisaggregating 1ts energy
regquirements forecasts, and that these energy forecasts are key inputs into the Company's
peak load forecast However, whi le these 1mprovements to the energy requirements forecasts
may be viewed as enhancements to the peak load forecast, the disaggregation of the energy
forecasts 1snot clearly reflected in the peak load forecast because the energy forecasts are
essentially re-aggregated before they are appl 1ed to the hi storical average load factors.
Therefore, the Department encourages MMIEC to explore the possibi l 1ty ofdisaggregating
i1ts peak load forecasting methodology.

The Department notes that MMIIEC's development of peak load forecast bandwidths
represents a significant enhancement to the forecast. Forecast bandwidths can provide
valuable Information regarding outcomes under a range of forecast scenarios. However, the
Departmentnotes thatMMIEC didnot conductananalysis of theprobabilities that
altemative scenarios would actually occur. liithout such an analysis, 1t i1s difficult to discem
the plausibil ity of the altemative scenarios used to develop the forecast bandwidths.
Therefore, the Department encourages MMIEC to conduct statistical analysis of the
scenarios used to construct the peak load forecast bandwidths.

Despite the lack of disaggregation of MMIEC's peak load forecasting methodology,
the Company has enhanced the forecast through improvements inthe energy requirements

forecasts and the development of peak load forecast bandwidths. Accordingly, the
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Department finds MMIEC's peak load forecast to be reviewable, appropriate, and rel1able.

3. Compliance withDirective Twelve Regarding MMWEC's Peak Load
Forecast

Inthe previous review of MIEC's peak load forecast, the Siting Council directed
MMIEC to develop and present an analysis of alternative peak load forecasting
methodologies, including (1) the ability of each altemative methodology to reflect the major
underlying factors of peak load, () the level of disaggregation achieved by each altemative
methodology, and (3) a time schedule for implementing improvements to MMIEC's peak

load forecasting methodology. 1990MMIECDecision at 39. Therecord inthis case

indi cates that MMIEC analyzed altemative peak load forecasting methodologies, including
() the abil 1ty of each altemative methodology to reflect the major underlying factors of peak
load, and (2) the level of disaggregation achievedby each alternative methodology. The
record Inthis case further indicates that MMIEC has 1mplemented improvements to i1ts peak
load forecasting methodology, including the development of bandwi dths to analyze potential
outcomes under a range of forecast scenarios. Accordingly. the Department finds that
MMIEC has compl iedwithDirective 'welve regarding the Company's peak load forecast.

F. Conclusions on the Demand Forecast

The Department has found that MMIEC has complied with Orders 1-7 and 9-12 of

the 1990 MMIEC Decision. The Department has noted that MMIEC addressed Order 8,

but the Department needs more information from MMIEC in 1ts next filing.
The Department has found that MMIEC's energy forecast to be reviewable,

appropriate, andrel 1able. The Departmenthas also found that MIIEC's peak load forecast
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to be reviewable, appropriate, and reliable. Accordingly, the Department hereby
APPROVES MMIEC's 1992 demand forecast.

1. ANALYSIS OF THE SUPPLY PLAN

A. Standard of Review

Because we have establ 1 shed a new standard for reviewing MMIEC's supply plan
(see§ 11.C supra), we wi ll restate that standard here before begiming our discussion of the
Company's supply plan. As stated, inkeepingwith its mandate inG.L. C. 164, §69H, to
‘provide anecessary energy supply for the commonwealth with a minimum impact on the
environment at the lowest possible cost," the Department reviews two dimensions of
MMIEC's supply plan: adequacy and cost.

he adequacy of supply 1s autility's ability to provide sufficient capacity tomeet 1s

peak loads and reserve requirements through the forecast period. Cambridge Electric Ligit

Company, 12 DOMSC 39, 72 (1985); Boston Edison Company,10 DOMSC 203, 245

(1984). With respect to the adequacy of MMIEC's supply plan, MMIEC must
demonstrate that the Company and 1ts members 1n aggregate own or have under contract
sufficient resources tomeet projected, aggregate capabi l 1ty responsibility throughout the
forecast period, or that MIEC operates according to a specific actionplan to meet this
responsibility.

fegarding cost, MMIEC mustdemonstrate that 1thas 1dentifiedanddemonstrated
the cost-effectiveness of avariety of supply options. In order to demonstrate such, MMIEC

must show that 1thas examined a reasonable range of resources to meet itsprojected

aggregate capabi lity responsibility by () compiling a reasonable array of avai lable resource
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options, and (2) developing and apply ing appropriate criteriafor screening its array of
available resource options.

Finally, aspartof i1ts supplyplanprocess, MMIEC also mustdemonstrate that
recommerded resource options are () cost-effective compared to available altematives, using
methods such as competitive solicitations opento all bidders, and () not otherwi se contrary
to the public interest

B. Previous Supply Plan Review

In the 1990 MMIEC Decision, the Siting Council rejected MMIEC's supply plan

and ordered MMIEC to do the following in i1ts next supply plan filing:

Lo fully explain and justify the avoided transmission capacity costs assigned to member
systems for economi c evaluation purposes, including (a) a complete discussion of the
methodology used to der1ve avoided transmission capacity costs, and (b) a full explanation of
how transmission capacity cost differences between members were taken 1nto account by the
methodology.

2Jo review methodologies whi ch evaluate the economic benefits of CdiMoptions onutility
distributionsystems, and to report to theSiting Council onthe findings of itsreview.

3.Jo implement a methodology which includes an adequate consideration of the
environmental impacts of resource options.

1d. at 98-99. iithrespect to Order 1, the Department recognizes the member-specific
nature of thi s Order, whichwould fall outside the scope of anaggregate filing as submitted
by MMIEC and would be less relevant because of the standard of review enunciated above.
However, the Department notes that transmissi1on costs can represent an 1mportant component
of supplyplanning anddecision-making. Inaddition, due to the new standard propounde
here inwhichestabl 1 shes anew framework by which to consider MMIEC's supply planning

activities, 1tisnotnecessary tomake afindingwithrespectto Orders?2ands.
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C. Supply Planning Process

MMIEC stated that 1tdesigned 1ts supply planning process tomake available to its
member systems a range of resource options sufficient to economically and rel 1ably meet
their customers' requirements for electric service (Exh. M-1, at V1-4). MMIEC stated that
1ts supply plaming process was divided into sevenmajor activities: (1) load forecasting,
@ ndentaficationof future resource requirements, (3 1dentificationofresource options,
(@ screening of resource options, (5 optimization, (6) implementation, and (/) contingency
plaming (id.). Foradiscussionof MMIEC's load forecasting activities,seeSectionlll,
above. MIEC's 1dentification of future resource requiremats Is discussed in this Section
Fordiscussions of MIEC's activities in identifying and screening resource options, and
cost-effectiveness, see Sections I11.D and 111.E, below.

MMIEC stated that 1tadjusted i1ts forecasted peak load downward to reflect the
impact of planned demand-s1de management ('DSM") activity and upward to reflect
estimatedreserve requirements (id. at V1-6).* MMIEC reported that it compared i ts total
existing and planned resources to i1ts adjusted peak load demand forecast (id.). MMIEC
thendeveloped a prel iminary generation expansionplan to determine the approximate
amounts of baseload, intermediate, andpeakiing capacity required tomosteconomically meet

the need projected for additional resources (i1d). MMIEC priced the additional capacity at

% The Department notes that MMIEC's member systems, as members of the New

England Power Pool ("NEPOOL"), are required to carry a margin of reserve
requirements sufficient to meet NEPOOL standards. MMIEC 1tself i1snot a
NEPOOL member, servesno load, and carriesno reserves. MMIEC's estimate of
required reserves i1s undertaken on behalf of 1ts members.
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market rates, based on generating resources previously identified and screened, 1n order to
calculate avoided costs to screengenerating resources and analyze DM resources (1d.).

MMIEC stated that itacted Insome respects as a consultant to 1ts members, by
screening resource options and reporting back to interested members the 1dentity and
characteristics of those optionswhichscoredwell usingMMIEC's screeningcriteria(r. 3,
at 47-55). However, MMIEC reported that 1ts members also arrange transactions for
power independently, without MMIEC involvement (1d. at 51-52, 59). Similarly,
MMIEC noted that members operate independently with respect to recommended DSM
programs (id., at 97). pecifically, mnembers are concemed about subsidizing commercial
and industrial customers (1d.). Mr. Boudreau explained that members reported concemswi th
use of tax-exempt debt to install DSV innon-exempt entities, 1.e., profit-making operations
(nd. at 30; Tr. 4, at 119).

D. Adeqguacy of the Supply Plan

1. Base Case Supply Plan

The adequacy period for MMIEC's supply plan encompasses the forecast period,
1.e.,1992-2002. The data shown inTable 1 compare the MMIEC system's projected
resource capability to 1ts peak load capabi l ity responsibility over the forecast period hese
data indicate that MMIEC 1s projecting a capabi l ity situationranging from a surplus of 2
percent in the summer of 1993 to a deficit of 14.6 percent 1n the summer of 2002

(Exh. M-5, at 1).
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demand by conducting a probabi listicriskanalysisusing uncertainties for three types of
variables: () projected peak load; () reserve requirement; and (3) on-11ne date for planned
purchases (Exh. M-1, at VI1-9). The projectedpeak loads 1n1995and 1996 (withvarious
probabilities attached) ranged from 730 Ml to 785 Mil (1d. at VI-24, V1-25, VI-26). The

projected reserve margins (withvarious probabi I 1ties attached) ranged from 3percent to
20 percent (1d. atV1-27). The on-11ne date probabilities for four units (Masspower,
L'Energia, Sterling, and Newbay) took onvar i ous values for four di fferent years and for
"Never" (id. atV1-28)." MMIEC's analysis showed a zero probabi l ity that it would have

no more thanadMideficiency or surplus for capacity 1n199 0or 1996, and aprobabil ity

2. Adeqguacy Analysis

a. Assessment of Supply-Demand Balance

MMIEC assessed the adequacy of 1tsplanned suppl1es Inmeeting i1ts forecasted

of 52 percent that MMIEC would have some surplus (Exh. M-5, at 1).®

37

38

WEC revisad i1ts prassbilities during the course of the proceeding, reporting that
Masspower and L'Energiawere now on | ine and Sterl ing was terminated (Ir. 3, at 6).
WEC indicated that several MIEC menbers ad other utilities were negotiating
aNewbay contract buyout (id. at8). he Department notes that, since the close of
hearings, some MMIEC members and other utilities petitioned the Department for
approval of a settlement inthe form of contractbuyouts. OnMay 2, 1994, the
Department approved the terms of the Newbay buyout in D.P.U. 88-265.

MMIEC reported that contracts to purchase power from Northeast tilities, Point
LePreau InNewBrunswi ck, and Canal, together representing 16 percent of MMIEC's
avai lable capacity, would expire before the end of the forecastperiod (id. atVl-0,
VI-14, V1-15). Mr. Boudreau stated that MMIEC has been offered extens1ons of these
cotracts an favorable terms, but has not deciided whether exterding those cotracts i1s
I1ts most cost-effective option (Ir. 4, at 69-10).
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b. MMIEC's Position in the Power Market

MMIEC characterizedthe power marketas abuyer's market,withsignificant
opportunities topurchase fromexisting generating units at substantially discounted prices
(Tr. 3, at 51, 55). Mr. Boudreau claimed that 1nthe currentbuyers' market, the short term
may be ten minutes rather than four years, so that a phone call requesting power at a
reasonable price covers any contingency (1d. at 62-63). MMIEC reported a relatively large
amount, 323 Mil, of currently unsold non-uti l 1ty generator ("\UG") capacity, as well as
many offers to sell electricity atattractive prices fromthe two largestutilities inNew
England and two of the largest utilities in New York (R-DPU-28, R-DPU-31). 1In
addition, MMIEC reported offers fromelevendifferentutilities to sell over 2,000 Mi of
system power and power from individual units for baseload, intermediate, and peaking needs
(Exhs. M-1, at V1-19, V1-20; DPU-141; RR-DPU-28). MMWEC also reported more than
40 offers to sell electricity from NUGs wi th more than 6,000 Mi of capacity to sell
(Exhs. M-1, at V1-19, V1-20; DPU-141). MMIEC has shown that 1f 1t merely extended
current contracts for Point LePreau, Canal 2, and Northeast ltilities (\) slice-of-system
on the same terms, 1t would show no capacity deficiency until 2001 (Exhs. M-1,
atVl-14; M-5, atl).

C. Conclusions on Adequacy

Pursuant to the standard of review enunciated above, 1norder to establ 1sh adequacy of
the supply plan MMIEC must demonstrate that the Company and 1ts members 1n aggregate
own or have under contract sufficient resources to meet projected, aggregate capabil ity

responsibil 1ty throughout the forecast period, or that MIEC operates according to a
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specific actionplant to meet this responsibility. Although MMIEC projectsdeficiencies
beginning 1n1997, the Department finds that MMIEC s probabilistic analysis is an
appropr 1ate methodology for analyzing multiple cottingencies associatedwithsupply plaming
adequacy. Inaddition, MIEC has demonstrated that there i1s little likel ithood that 1twould
experience a significant shortfall inresources inthe earlyyears of the forecastperiod, and
that substantial amounts of capacity are l 1 kely tobe avai lable over the forecastperiod from
numerous sources under current projections.

Based on the foregoing, the Department finds that MMIEC operates pursuant to a
specific action plan which will ensble it to meet its capability responsibility over the forecast
period. Accordingly, the Department finds that MMIEC's supply plan 1s adequate to meet
1ts capability responsibility over the forecast period.

E. Cost Analysis

Regarding the cost aspect of MMIEC's supply planning processes, MMIIEC must
demonstrate that 1thas examined a reasonable range of resources to meet 1ts projected
aggregate capability responsibility by () compiling a reasonable array of available resource
options, and (2) developing and apply ing appropriate criteriafor screening its array of
available resource options. Inaddition, MMIEC must demonstrate that recommended
resource options are (l) cost-effective conmpared to avai lable altematives, using methods such
as competitive solicitations open to all bidders, and () not otherwi se contrary to the public
interest.

1. ldentification of Resource Options

MMIEC 1dentified for consideration several types of generation options and an array
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of DSM resource options. The Department focuses i1ts review here on whether MMIEC
examined a reasonable range of resources to meet its projected aggregate capability
responsibilityby () compiling areasonable array of available resource options, and
@ developing and apply ing appropr iate criteria for screening its array of avai lable resource
options.

a. Available Resource Options

In order to determine whether MMIEC compi led a reasonable array of available
resource options, the Department must determine whether MIEC compi led adequate sets
of avai lable resource options for each type of resource i1dentified during this proceeding.

6] Types of Resource Sets

MMIEC 1dentified the following five types of resource sets for consideration inthe
supply plaming process: (1) purchases of power from other utilities; (Q purchases of power
from NIGs ; (3) new MMIEC generation; (4) emerging technologies; and (5) DSM options
(Exhs. M-1, at V1-6, V1-7; DPU-73, DPU-129, DPU-132).* MMWEC reported that
developers or uti l 1ties sometimes contacted member systemswho generally thencontacted
MMIEC, which 1n turn added the resource offered to 1ts list of options (Exh. DPU-133).
MMIEC stated that 1thad 1dentifiedno candidates for | 1 fe extension, since none of 1ts
generationunitswere scheduled for retirement over the forecastperiod (Exhs. DPU-75,

DPU-121).

9 e Department rotes thatt overlap may take place wirthin the identified resource sets,
For exanple, a wird power project could be caonsiidered an emerging tednology to be
acquired either by a NG purchase or by direct MIEC- or municipal-financing.
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The Department finds thatMMIEC has 1dentified reasonable types of resource sets.

) Compi lation of Resource Sets

(a) OtherlUtilities

MMIEC reported offers fromelevendifferentutil1ties to sell power onvarious terms
(Exhs. M-1, at V1-19, V1-20; DPU-141; R-DPU-28). These utilities included Northeast
Utilities, New England Power, New Brunswi ck Power, Nt agara Mohawk, New York State
Electric & Gas, Boston Edison, Central Maine Power, Inited Illuminating, Maine Public
Service, CommonwealthElectric, and GreenMountainPower (id.). The offers included
system power and power from individual units, aswell as offers forbaseload, intermedi ate,
and peaking capacity (id). A partial listing of utility offers from individual units totalled
more than 2,000 Mil (1d.). Since MMIEC has iIncluded a wide range of potential power
purchases from other utilities, including sources from diverse geographical locations, the
Department finds that MMIEC compi led an adequate resource set of purchases from other
utilities.

(b) NGs

Although MMIEC 1tself 1ssued nofFP sol iciting proposals for generation resources
since its last forecast and supply plan fil ing,” MMIEC reported more than 4 offers to
sell electricity from NUGs with more than 6,000 Ml of capacity to sell (Exhs. M-I,
atVl-19, V1-20; DPU-141). These offers included shares 1n two projects of more than

1,30 M each, one to be fired by gasified coal and the other by natural gas (id.). Most of

0 However, Mr. Boudreau reported that some MMIEC members did i ssue fiFPs for

generation resources (Exh. DPU-76).
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the other NG offers were for projects to be fired by natural gas, with several to be fired by
coal, and a few by wood or other renewable resources (including trash and landfill gas) (1d.).
Approximately three-fourths of the NIG offers were for electricity from cogeneration
projects (i1d.). Since MMIEC has 1ncluded awide range of potential power purchases from
NGs, including cogenerators and a diversity of fuel types, the Department finds that
MMIEC compiled an adequate resource set of purchases from other NIGs.

(c) New MMIEC Generation

MMIEC stated that 1thad explored the possibility of expanding 1ts own intermediate
andpeaking generating units atStony Brook, aswell asbui lding ahighpressure gas supply
pipeline to Stony Brook (Exh. DPU-127; Tr. 3, at 3L; Tr. 4, at 712-14). MMIEC stated
that 1talso analyzed sites offered by six individual MMIEC members for peaking and
combined cycle capacity, as well as peaking units offered by three municipal light systems
and one generic site (Exhs. DPU-130, DPU-132; Tr. 4, at 72-73). The Department finds
that MMIEC has compi led an adequate resource set of new MMIEC- and municipal-
owned generation.

(d) Emerging Technologies

MMIEC stated that, us ing NEPOOL information, itmonitored cost and performance
data for 3 types of emerging technologies, including three types of nuclear plants, two types
of coal-fired plaits, three energy storage tecmologies, four types of renewable tecmologies,

and fuel cells (Exh. DPJ-129). MMIEC reported that \UGs offered several renewable
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energy technologies (including wood, landfi Il methane, and trash, butnotwind” or solar),
as well as a fuel cell (Exh. DPU-130). The Department notes that MMIEC has not
analyzed specificproposals for electricity from nonfuel resources such as hydro, wind, or
solar. Forpurposes ofthisreview, the Department finds that MMIEC has compiledan
adequate resource set fromemerging technologies. However, the Department notes that a
stronger set of emerging technologies would have included techhologies such as hydro, wind,
and solar.
(e) DSM Optmons

MMIEC stated that it 1dentified5 technologies for consideration in 1ts DM
resource set, based on a 1988 study (Exh. DPU-73, at 5-7). MMIEC reported that 1ts
DM opt1ons encompassed six load shape objectives: peak clipping,valleyfilling, load
shifting, strategic conservation, strategic load growth, and flexible load shape (1d. at?. he
1988 study 1dentified2Z residential technologies and % commercial/industrial ('C/1"
technologies (1d. at3-4). Among the technologieswere ten involving lighting,nine for
efficiency improvements tovar 1ous kinds of equ ipment, seven involvingdirect load control
of equipment, sixkinds of rates related to the time of electricity use, and four employing
energy storage (id.).

The Department notes that MIEC's set of DSM technologies Isverysimilar to the

M technologies actually inplemented by other electric utilities InMassachusetts. In that

i MMIEC reported thatt about ane tenth of ane percent of capacity individually onned by
1ts members (but about one hundredth of one percent of total MMIEC capacity
etrtlemets) casists of a municipal wird fam in Princeton, Massadusetts BaM,
at 1V-30, 1V-31).
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MMIEC has presented an extensive number of DSM technologi es for this resource set, and
has considered techhologies actually Inuseby other utilities inthe area, the Department finds
that MMIEC has compiled an adequate set of DSM resources.

€)) Conclusions on Available Resource Options

The Department has found that MMIEC has 1dentified a reasonable range of
resource sets. The Department has also found that MMIEC compi led an adequate set of
power purchases from (1) other utilities, (2) NGs, (3) new MWWEC generation,

(4 emergingtechnologies, and (5) DSMoptions. Accordingly, the Department finds that
MMIEC has demonstrated that 1t compi led a reasonable array of avai lable resource options.

b. Development and Application of Screening Criteria

To determine whether MMIEC developed and appl 1ed appropriate criteria for
screening 1ts array of avai lable resource options, the Department reviews the criteria
developed and appl 1ed to MMIEC's resource sets. Thus, the Departmentreviews the
criteriathat were developed and appl 1ed to MMIEC's five 1dentified resource sets:
(1) purchases of power from other utilities; (2) purchases of power from NIGs ; (3) new
MMIEC generation; (4 emerging technologies; and (5) DSM options.

In general, MMIEC's screening process considered cost and non-cost aspects of
available resource options (Exh. M-1, atVl-6, VI-7). MMIEC appl1ed different sets of
noncostcriteriatobDMresources fromthosewhich 1tappl 1edto generationresources (id.
at Vl-8; Exhs. DPU-73; DPU-79). Initsfiling, MMIEC stated that itsmajor costcriterion
was avoided cost, and that this criterionwas appl 1ed to bothgenerationandDSMoptions

(Exh. M-1, at V1-6).
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However, MMIEC reported that avoided costs have decl ined substantially since i1ts
previous filing (Ir. 3 at 47, 5, 109 ; R-DPU-18). Moreover, MMIEC stated that it
incorporated feedack from supply-side prices reported in the market to periodically revise
iItsavoided costs (.3, at73-h). ecifically, ifall the generationresources screenedwere
priced significantly below the calculated avoided cost, MMIEC revi sed the avoided cost
downward to reflect the actual costavoided, while 1ftheywere all significantlyhigher,
MMIEC revised 1ts avoided costupward(id.). Inpractice, morerecently MMIEC and 1ts
members have directly compared the costs of the var1ous generation resources offered to one
another to determine the lowest cost resources, without resorting to anavoided cost
comparison; the costs of the resourceswere thenwe 1ghedagainst the noncostcharacteristics
of those same resources (1d. at 59-60, 149).

Below, the Department addresses MMIEC's development and application of

screening criteria for supply-side and demand-side resources.

(1)  Supply-Side Resources”
MMIIEC analyzed proposed generationresources (owned by other utilities, NGs,
or MMIEC or 1ts members) by ranking three aspects of projects ona scale from( to 10.
Oviability; (Q benefits andrisks; and (9) compl iance wi'th strategic goals and objectives
(Exh. M-1, at V1-7). MMIEC stated that for it to recommend aproject to its members, the

projectwouldneed to score well 1neach of the three aspects (Ir. 4, at 79-80, 107-108).

& his section discusses WIEC's supply-side resource sets. Yecifically, these
resources are power purchases from (l) other utilities, QNGs, and (3 new MIEC
generation.
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Each of the three aspects 1ntumwas rated according to seven or e ight factors (Exh. M-,
at Vl-8).

Factors used to estimate the projectviabi l 1ty aspect (eachweighted 10 or 15 points)
included developer experience; site status; steam user signon Where relevant); grass roots
pol itical support ; stages of and success of engineering, licensing andpermitting ; acceptance
by otherutilities; proportionofprojectcapacityalready sold; andfuel contractingand
logistics (1d). Factors used to measure or estimate the benefits and costs aspect included
price, break evenperiod (years until projectprice 1s less than avoided cost 1n that year),
dispatchability; operating performance incentives, and three types of contractual risk
(O pricing stability incase of fuel price Increases; (2 a requirement to take power even
whennone isneeded; and (3) economi c soundness of the project (id.).” Factors accounted
for under the goals and objectives aspect included: diversity of fuel (coal, nuclear, hydro
andwoodwere preferable tooil) and technology (fluidizedbed coal was preferable to
combined cycle gas tecimology); timing relative to year of need for capacity; environmental
and social concems; locationrelative to transmission serving MMIEC members most
effectively; ownership (MMIEC member ownershippreferable to thatby other utilities,
which Intumwas preferable to ownership by NGs) ; and political support (primarily at the
state level) (Exh. M-1, at VI-8; Tr. 3, at 139-146).“ MMIEC stated that the assignment

of poirts (or welghts) to the various factors was a subjective determinationoriginating with

“ Of these eight factors, price @ points) ad pricing stability (0 points) counted the
most, while economic soundness counted the least (1d.).

“ Of these factors, fuel diversity (5points) counted the most (Exh. M-1, atV1-8).
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MMIEC staff, thenreviewed and adjusted by the energy commi ttee, which 1s comprised of
MMIEC members (Tr. 4, at 106-107).

MMIEC contended that 1tactually appl 1edthese screening criteriaduring1989-1991
to the generationprojects offering to sell electricity toMWEC or 1ts members, including
three of the four NG projects accorded planned status inMMIEC's filing (id. at 5).
MMIEC hadno specificpre-definedpointscale for scoringanyparticular factor
(Exh. DPU-136). Rather, MMIEC scored projects relative to other actual projects (Ir. 3,
at 129). Inorder to determine project scores on each of the various factors, MMIEC staff
developed initial rankings and thenmet to develop consensus scores for each (1d. at 128-
129). MMIEC reported 1ts detai led screening results, factor by factor, for the projects
which 1n1989 or 1990 offered to sell electricity to MMIEC (Exh. M-1, at VI-21 through
V1-24).

MMIEC admi tted that 1ts screening process was more important at the beginning of
the 1990s, whennew uni ts were be 1ng proposed, than 1thas beenmore recently, because
most current offers are by utilities selling electricity from existing units or from trelr systems
as a whole (Ir. 3, at 146-147). For example, MMIEC's "viability' aspect does not
differentiate among operating plants at all, since the probabi l ity of eachbecoming operational
is already l0percent (id. at 149).* Simi larly, uti lity offers generally donot involve front
loading or requirements to take powerwhen 1t isnotneeded (1d. at 1499-1%). Uti l 1ty offers

are usually for di spatchable power, and may carry less fuel price risk andbetter diversity

“ Moreover, MIEC admitted that viabi lity becomes less importantwhenthere is
capacitysurplus intheregion, as i1s currently the case (Ir. 4, at 114).
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characteristics if they are based ona util 1ty system as awhole rather than a particular unit
(ud. at 151-13). MMIEC added that since prices offeredby utilities fall inafairlynarrow
band and are subject to negotiation, terms and conditions assume added 1mportance, making
itvery difficult to apply strict screening criteria (1d. at 5-58).

MMIEC has developed and implemented a significantly more sophisticated set of
screening criteria for supply-side resources since its lastfiling. he record shows that the
screening criteria accout for a wide variety of noncost factors that affect the desirability of
contracting with a particular resource offered. The Department recognizes that MMIEC
actuallyapplied 1ts screening criteriatoprojects proposed 1n1989 and 1990. MMIEC did
not formally apply 1ts supply-side screening criteria to projects proposed after 1990. In
addition, the Department recognizes that certainscreening criteriaemployedby MMIEC do
notdistinguishamong the types ofprojects available today. Nonetheless, MMIEC has
captured many of the elements essential to ananalysis of supply-side resources. MMIEC
shouldbe prepared to implement 1ts full setof screening criteriashould offers fromnon-
utility projects material 1ze, and screening criteriacouldbe developed to further examine
1mportant differences inthe terms and conditions offered inconjunctionwithexistingutility
resources. Accordingly, based on the foregoing, the Department finds that MMIEC has
establ 1 shed that 1thas developed and appl 1 ed appropriate criteriafor screening its setof
supply-side resources.

) Demand-Side Management Resources

MMIEC developed 1ts non-cost DSM screening criteriabased on two primary

Inputs: ratings by member systems, and analysi s of customer and load characteristics
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(Exh. DPU-73). The member system input consisted of rankings on a scale of one to ten
from "'not applicable" to "very applicable" for 57 DSM technologies (R-DPU-19). An
analysis rated each technology on a four-point scale from 'much below average" to 'much
above average'for eachof sixcategories (Exh. DPI-13). The other sixcategorieswere
(1) a summary of member input,® (2) proven performance, (3) cost-effectiveness,
(9 customer acceptance, (5) load impact, and (6) the extent to whi ch the technology would
be implemented absent a DSM program (id.).

Based on the scores of the technologies inthe sixcategories, 40Mtechnologies
were selected for further analysis and 2 of themwere actually analyzed (Exh. DPU-73;
RR-DPU-22; Tr. 3, at 105). Using a wide array of assumptions (such as discount rate,
customer incentive levels, savings perpiece of equipment, andparticipationlevels),
MMIEC estimated energy and capac ity savings for each of the 20DM technologies, also
deriving per unit costs for energy and capacity by usiing estimated total program costs
(Exhs. DPU-79, DPU-80). NEnety percent of the energy savings estimated by MMIEC's
analysis came from six technologies (listed inorder from the largest savings). commercial
lighting ; water heater wraps with low flow showerheads ; industrial lighting; residential
thermal storage; residential lighting; andvariable speeddrives (R-DPU-22, at 1V-8).
Similarly, three-fourths of the estimated capacity savings came from five potential
techhologies or programs, listed inorder of savings: interruptible rates for large customers;

commercial ligting; water heater control ; residential thermal storage ; and pool pump corntrol

“6 Members rated water heater wraps highest (Exh. DPU-73).
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(id., at 1V-9, 1V-10).

MMIEC 1dentifiedpricesperunitsavings individually for eachof 1ts members, for
each of many technologies (R-DPU-22, at 1V-12 through 1V-42). The programs or
technologies withthe lowestmedianprices for savings were commercial lighting
(1.8 ¢/KIH), water heaterwraps (2.5 ¢/KiIH), industrial 11 ghting (3.5 ¢/KiH), residential
lighting (4.3 ¢/KIH), residential thermal storage (5.5-6.0 ¢/KiH), water heater control
($170/KW-YR), anterruptible rates ($230/Ki-YR), and central air conditioning control
($250/KW-YR) (id.).” MMIEC analyzed its 2 DSM technologies according to four cost-
effectiveress tests. the utility test; the participat test; the nonparticipant (o-losers) test;
and the all-ratepayer test (R-DPU-20). MMIEC then screened out DSM technologies
which showed benefit-cost ratios less thanl.0according to either the util 1ty testor the
participant test (1d.).

Combining the non-costcriteriaand the costcriteria, MIEC selectedfive specific
cost-effective DM programs to recommend to members, based on four criteria®
(Exh. DPU-78). The five recommended DSM programs were (1) commercial lighting,

(@ residential lighting, (3) water heater control, (4) interruptible rates, and ) residential

i MMIEC's 1988 cost estimates for M tecmologies appear not to have incorporated
Teedtadk basad an postfacto measuramats of the type perfomed 1In Messadusetts since
1990 (Tr. 4, at £2). However, MMIEC fai led to quanti fy or estimate the degree to
which 1t may have overestimated the costeffectiveness of the M techologies it
examined (fR-DPU-27).

“8 The criteriawere (l) program type already implemented by some MIEC members,
@program type beiing inplemented by other utilities, Qaplicability to the largest
number of MMIEC members, and (§) impacts that had been quantified or could be
estimated with confidence (1d.).
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thermal storage (Exh. DPU-73). MMIEC reported that almost all of 1ts DM savings come
fromefficient lighting inthe residential, commercial, and industrial sectors, with some
savings fromdirect load control of water heaters and previous 1mprovements instreet
lighting efficiency (Exh. M-1, at Vl-12).

The Department notes that MMIIEC developed 1tsDSM screening criteriabasedon
considerationof internal factors such as load 1mpacts and customer acceptance. The
Department recognizes that MIEC's screening criteriawere generally well-founded in
terms of their abi l 1ty toassess the attributes of M options. MMIEC appl 1ed 1ts screening
matrix to awide array of potential options intwo steps to arrive ata setoffive
recommended DSM programs. However, the Department notes two weaknesses in
MMIEC's use of 1ts screening criteria. First, water heater wraps - the second most cost-
effective M technology, which 1s alsowidely implementedby other electricutilities and
top-rated by MMIEC members - were not recommended for implementation, while other
DM measures with costs twice as highwere recommended. Second, by not us ing measured
savings to adjust 1ts benefit-cost ratios, MMIEC may have overestimated the cost-
effectiveness of the DM technologies which 1t examined (see Section 111.E.2a.(1), below).
The Department encourages MMIEC to develop appropr 1 ate benefit-cost ratios for 1ts DM
programs, such as those relying on measured savings, and to reevalute water heater wraps as
a viable DSM resource.

Accordingly, based on the foregoing, the Department finds that MMIEC has

developed and appl 1ed appropriate criteria for screening i1ts set of DM resources.
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€)) Conclusions on Development and Application of
Screening Criteria

The Department has found that MMIEC has establ i shed that 1t developed and appl1ed
appropriate criteria for screening supply-side resources. In addition, the Department has
found that, on balance, MMIEC has establ 1 shed that 1t developed and appl 1ed appropriate
criteriafor screening i1ts set of DSM options. Accordingly, the Department finds that
MMIEC has developed and appl 1ed appropriate criteria for screening its array of available
resource options.

C. Conclusion on ldentification of Resource Options

The Department has found that MMIEC has demonstrated that 1t compiled a
reasonable array of avai lable resource options. The Department has also found that
MMIEC has developed and appl 1 ed appropr iate screening criteria for screening its array of
available resource options.

Accordingly, the Department finds that MMIEC has establ 1 shed that 1thas 1dentified
a reasonable range of resource options.

2. Cost Effectiveness

Asnotedpreviously, the Department reviews MMIEC's supply planning process to
determine whether MMIEC demonstrated that recommended resource options are () cost-
effective cmpared to avai lable altematives, using methods suchas competitive solicitations
opento all bidders; and (2) not otherwi se contrary to the publ ic interest. The Department
recognizes that this 1s anew standard of review be 1ng propounded and appl 1ed to MMIEC

for the first time.
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a. Cost Effectiveness Methodology

Mr. Boudreau stated that one of MMIEC's resource planmning goals 1s to minimize
the cost of the member systems' power supplies (Ir. 3, at 11). In addition, Mr. Boudreau
stated that MMIEC's resource plaming process i1s designed to treat all potential resource
optionsonanequal basis (id. at2; MMIEC Briefat ¥). Mr. Boudreau indi cated that the
equal treatment of resourceswas effectively accormplished through the evaluationof all supply-

and demand-si1de resources based on the same avoided costs (Ir. 4, at 3).

The Company indi cated that MMIEC calculated avoided energy and capacity costs
for member systems by (1) estimating annual bulk power costs for each member system, and
() generating a second set of bulk power costs for each member system by adding a zero-
cost proxy unit of 300 Kil to 5,000 K, depending upon the relative size of the member
system (Exh. DPJ-85). MMIIEC stated that 1tthencalculatedavoided costsbydividing the
difference between the two sets of bulk power costs by the total number of megawatt hours
generated by the proxy unit each year (1d.). MMIEC also stated that the Company used the
production costmodel, Proscreen 11, to conduct generation expans ionplanning and system
optimization analysis (Exh. DPU-93). MMIEC has not renewed various supply-side
contracts, because i1t seeks lower prices and better terms (Ir. 4, at 69-10). Mr. Bodreau
explained that contract renewals are expected to be made on terms superior to those of
original contracts (1d. at 69).

From time to time, MMIEC updated costs for supply-side projects as new proposals
arrived, andupdated avoided costs (seelSectionl11.E.2a, above). MMIEC statedthat it

didnotrecalculate the benefit-costratios for DSM programs after 1988 except when
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requested by an individual member seeking to develop a program (id. at 21).”

The record inthis case indi cates that MMIEC recommended delaying commitment to
long-term supply contracts 1nlight of plentiful, low-cost short-term transactions. The record
also indicates that WIEC relied onavoided costs as a key element in 1ts cost-effectiveness
activity. The Department recognizes that avoided costs are a useful component of cost
analysis. However, the Department also recognizes that aweakness of MIEC's cost-
effectiveness methodology is its 1nabil ity to provide a comprehensive and accurate view of
competitive energy resource markets. Adninistration of arigorous market test, through the
1ssuance of requests for proposals, for example, wouldprovide amore accurate view of
actual market conditions, and would therefore be more likely to result in the procurement of
resources at the lowest possible cost.” The Department further notes that cost
considerations constitute a principal component of the resource evaluation process.
herefore, only the most rel 1able methods of cost evaluation are appropriate. Inaddition, the
Departmentnotes that use of late 198)'s vintage avo 1ded costs may seriously overstate
economic analyses when compared to more current cost projections.

Based on the foregoing, the Department finds that MMIEC has demonstrated that 1ts

supplyplanning process i1s cost-effective. The Department encourages MMIEC to explore

9 fegarding costs per unit of M energy and capaciity savings, Mr.Boudreau stated theit
MWEC merbers have not utertaken load research or other Inestigatios to measure
te actual effects of treir M progans, nor was he persaally familiar with the results
of suchmeasurements by Investor-onned utilities InMassachusetts (r.4, at [H8).

¥ he Department notes that both supply- and demand-s 1 de resources may be procured
through competitively structured bidding processes.
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ways to eance 1ts costeffectiveness practices, including carpetitive solicitationss of demad
and supply-side resources.

Inaddition to the foregoing cost-effectiveness activities, MMIEC noted that its
supply plamning process also addressed diversity, risk minimization, and environmental
impacts (Exhs. DPU-99; DPU-97; DPU-89). Mr. Boudreau stated that MMIEC strives to
maintaindiversity in terms of fuel types, technologies, and ownership of facilities (r.3,
at 13). MMIEC added that 1ts recommendations regarding resource acquisitions are made
to limit reliance on any particular generating resource to less than ten percent of a system's
total capacity requirement (Exh.DPl-99). See Section 111.E.2, above, foradiscussionof
MMIEC's incorporation of a fuel diversity criterion inthe screening process.

MMIEC stated that 1thas developed and implemented a probabilistic risk assessment
methodology to evaluate i1ts supplyplan (lr.4at1l-12). Inaddition, MMIEC stated that it
has sought to minimize risk through negotiations for resource procurement with third parties
(OPU-97). MMIIEC Endi cated that 1t strives to obtain contractual provisions for security
deposits, rightstoterminate, milestonedateswithdeferral deposits, 'take-and-pay"
arrangements, capacity payments tied to availability, and corporate guarantees of
performance by parent companies (id.). The Departmentnotes thatanew setofrisks, as
well as opportunities, have emerged inlight of Increased emphasis oncompetitionwithin the
electricutil ity industry. herefore, ri sk analysis and company planning must continue to
evolve aswell. MMIEC's risk analysismethodologywouldbe strengthened by adding
provisions thatreflect the increasingly competitive nature of the electric industry.

Interms of environmental impacts, MMIEC stated that itwill consider costs of
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complying with the Clean Air Act Amendments in evaluating competing supply-side and
demand-side resources (Exh. DPU-89). MMIEC claimed thataprojectwhichproposed
offsets’ to its remaining emissions would improve its environmental score inMMIEC's
screening system (Exh. DPI-137). Further, Mr.Boudreau calledDSMresources generally
much more favorable than supply-side resources from an environmental point of view (Ir. 4,
at 2).

The Departmentnotes that MMIEC's diversity, risk, and environmental impact
componentswork 1nconjunctionwithand serve to enhance the cost-effectiveness aspects of
MMIEC's supply planning process.

b. Public Interest

The Department notes that this is the first instance of areview of MMIEC's supply
planning process using the new standard of review, which includes ademonstrationby
MMIEC that recommended resource options are not otherwise contrary to the public
interest. Based on information presented in the record pertaining to MMIEC's supply
planning process, for purposes of this review, the Department finds that MMIEC has
demonstrated that recommended resource options are not otherwi se contrary to thepublic
interest.

C. Conclusions on Cost Effectiveness

The Department has found that (1) MMIEC has demonstrated that 1ts supply

o An offset is a reduction in an eviromental effect elsewhere to conpensate for an
ewviromental Inpact caused by a generating plait MIEC did not indicate that ary
project proposal actually included offsets.
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planning process 1s cost-effective ; and () MMIEC has demonstrated that recommended
resource options are not otherwise contrary to the public interest. Accordingly, based on the
foregoing, the Department approves MMIEC's cost analysis.

F. Conclusions on the Supply Plan

The Department has found that MMIEC's supply plan ensures adequate resources to
meet projected requ i rements throughout the forecast period. The Department has also
approved MMIIEC's cost analysis. Accordingly, the Department approves MMIEC's 1992
supply plan.

V. DECISION

The Department hereby APPROVES the 1991 Demand Forecast and Supply Plan of

Massachusetts Municipal lholesale Electric Company for the period of 1991-2001.

By Order of the Department,

Kenneth Gordon, Chairman

Mary Clark llebster, Commissioner
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TABLES
TABLE 1. MMIEC's Base Case Demand Forecast and Supply Plan
Summer Peak (MW)

Capability Existing Base Case
Yeanresponsibility Capability Surplus/Deficit Percent

1993 158 920 162 21.3%
1994 199 900 101 12.6%
1995 820 839 19 2.3%
1996 839 848 9 1.1%
1997 857 849 -8 -.9%
1998 873 851 -22 -2.5%
1999 896 853 -43 -4.8%
2000 ou 854 -62 -6.8%
2001 934 857 -17 -8.3%
2002 950 812 -138 -14.6%
Notes:

a. Capabilityresponsibility consists of peak load reducedbyDSMoptions and fairm
purchases, areserve requirement of 15 percent, and reductions due toPIP and
normalization.

b. Existingcapability includes existing resources, plamed resources, plamed purchases,
and proposed additions and purchases.

Source: Exh. M-5, at 1.



